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Honorable Hugh J. Gallen

Governor of the State of New Hampshire
State House

Concord, New Hampshire 03301

Dear Governor Gallen:

Inclosed is a copy of the Dolloff Dam Phase I Inspection Report, which
was prepared under the National Program for Inspection of Non-Federzl
Dams. The report is based upon a visual inspection, a review of past
perforrance, and a preliminary hydrological analvsis. A trief
assessment is included at the beginning of the report.

The preliminary hydrologic analysis has indicated that the spillway
capacity for the Dolloff Dam would likely be exceeded by floods
greater than 26 percent of the Probable Maximum Flood (Pr), the test
flood for spillway adequacy.  Our screening criteria specifies that a
dam of this class which does not have sufficient spillway capacity to
discharge fifty (50) percent of the PMF, should be adjudged as having
a seriously inadequate spillway and the dam assessed as unsafe, non-
emergency, until more detailed studies prove otherwise or corrective
measures are completed.

The term "unsafe"” applied to a dam because of an inadequate spillway
does not indicate the same degree of emergency as that term would if
applied because of structural deficiency. It does indicate, however,
that a severe storm may cause overtopping and possible failure of the
dam, with significant damage and potential loss of life downstream.

It is recommended that within twelve months from the date of this
report the owner of the dam engage the services of a professional or
consulting engineer to determine by more sophisticated methods and
procedures the magnitude of the spillway deficiency. Based on this
determination, appropriate remedial mitigating measures should be
designed and completed within 24 months of this date of notification.
In the interim a detailed emergency operation plan and warning systen
should te promptly developed. During periods of unusually heavy
precipitation, round-the-clock surveillance should be provided.
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NEDED-E
Eonorable Hugh J Gallen

I hawve appreovad ¢+ report and support the findings and recommend:-
tions described ir =2ction 7, with qualifications as noted above. 1
request that vou %.. me informed of the actionms taken to implizent

these recommencaticn since this follow-up is an important part of the
non-Federal Dam Imns;+ tion Program.

& copy of this report 1as been forwarded to the Water Resources Board,
the cooperating agency for the State of New Hampshire, and the owner
of the project.

Copies of this report wi 1 be made available to the public, upon
request to this office, v der the Freedom of Information Act, thirty
days from the date of thi letter.

I wish to take this opport =ity to thank you and the Water Resources
Board for the cooperation ¢ ‘zended in carrying out thls program.

Sincerely,

b
b e

Zolonel, Corps of Engineers
~ivision Engineer
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NATIONAL DAM INSPECTION PROGRAM
PHASE I INSPECTION REPORT

Identification No.: NHO00134
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Name of Dam: Dolloff Dam T
Town : Nottingham A
County and State: Rockingham County, New Hampshire IR
Stream: Tributary of Pawtuckaway River RGN,
Date of Inspection: 31 May 1978 —
® e

BRIEF ASSESSMENT SRR

Dolloff Dam is 27 fcet high, 28 feet wide, and 414 feet long.
It is an earthen embankment contained between vertical dry
masonry (stone) walls. The downstream face has 4 levels of
rock~-berm buttressces, the upstream face has one berm. The
upstream face and berm were refaced with concrete in 1964.
Appurtenant structures include: an uncontrolled spillway,

a stoplog spillway, and a low-level gated outlet with a . R
mechanical lifting mechanism. Dolloff Dam, with Drown's T
Dam and Gove Dike, impound Pawtuckaway Pond. The pond now ;;;;;:;1
is used for recreation; it is 3 miles long, and has a 900- » o
acre surface. Maximum storage is 11,700 acre-feet. o)

Dolloff Dam, at least 136 years old, is in fair condition.
The spillway discharge capacity of the impounding system is
inadequate. Seepages at the downstream toe discharge about
0.02 cfs, and leakage in the gate control shaft amounts to P e
about 5 cfs. The downstream berms are sluffing. The RSN
possible existence of a concrete liner on the upstream side
of the downstream wall makes stability questionable.

The stoplog and ungated spillway will pass 2,900 cfs, or about
26 percent of the test flood. The test flood would overtop
the dam by 3.5 feet at the lowest point of the crest.

The owner, New Hampshire Water Resources Board (NHWRB) should,
within two years, implement the results of the following
recommendations: evaluate further all factors relating to
overtopping and the inadequacy of the spillways of the
impoundment system, design or specify remedial measures to
control seepages and leakages, repair the downstream berms,
and investigate the existence of the concrete liner and
evaluate, if present. Within one year, NHWRB should implement
the following operating and maintenance measures: monitor
& seepagyes and leakages weekly, clear trees and brush to about

’ 50 feet downstream, and establish a round-the-clock surveil-
lance and warning program to be exercisgd during floods.

L fjj?Z;mAA/VV(j?kﬁé¢pﬂk244
’( Warren A. Guinan

Project Manager
N.H. P.E. No. 2339
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_— This Phase I Inspection Report on Dolloff Dam
| "] has been reviewed by the undersigned Review Board members. In our

opinion, the reported findings, conclusions, and recommendations are
consistent with the

Recommended Guidelines for Safety Inspection
of Dams, and with good engineering Judgment and practice, and is

hereby submitted for approval.

Clondy H~bivresl .

)

2

SN CHARLES G. TIERSCH, Chairman
- Chief, Foundation and Materials Branch
| Engineering Division

A , L
Engineering,oivis1on " i’

Cmel -

SAUL ER, Member . »
Chief, Water Control Branch -
Engineering Division

"4 )

| APPROVAL RECOMMENDED:

- #50¢ B. FRYAR —
Chief, Engineering Division
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PREFACE

This report is prepared under guidance contained in the
Recommended Guidelines for Safety Inspection of Dams, for Phase I
Investigations. Copies of these guidelines may be obtained from
the Office of Chief of Engineers, Washington, D.C. 20314. The
purpose of a Phase I Investigation is to identify expeditiously
those dams which may pose hazards to human life or property. The
assessment of the general condition of the dam is based upon available
data and visual inspections. Detailed investigation, and analyses
involving topographic mapping, subsurface investigations, testing,
and detailed computational evaluations are beyond the scope of a
Phase I investigation; however, the investigation is intended to
identify any need for such studies.

In reviewing this report, it should be realized that the
reported condition of the dam is based on observations of field conditions
at the time of inspection along with data available to the 1inspection
team. In cases where the reservoir was lowered or drained prior to
inspection, such action, while improving the stability and safety of
the dam, removes the normal load on the structure and may obscure
certain conditions which might otherwise be detectable if inspected
under the normal operating environment of the structure.

It is important to note that the condition of a dam depends on
numerous and constantly changing internal and external conditions,
and is evolutionary in nature. It would be incorrect to assume that
the present condition of the dam will continue to represent the
condition of the dam at some point in the future. Only through
continued care and inspection can there be any chance that unsafe
conditions be detected.

Phase I inspections are not intended to provide detailed hydrologic
and hydraulic analyses. In accordance with the established Guidelines,
the Spiliway Test flood is based on the estimated "Probable Maximum
Flood" for the region (greatest reasonably possible storm runoff), or
fractions thereof. Because of the magnitude and rarity of such a storm
event, a finding that a spillway will not pass the test flood should
not be interpreted as necessarily posing a highly inadequate condition.
The test flood provides a measure of relative spillway capacity and
serves as an aide in determining the need for more detailed hydrologic
and hydraulic studies, considering the size of the dam, its general
condition and the downstream damage potential.
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Figure 1 - Overview of upstream face of

Dolloff Dam.
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NATIONAL DAM INSPECTION PROGRAM
PHASE I INSPECTION REPORT
DOLLOFF DAM

SECTION 1
PROJECT INFORMATION

1.1 General
a. Authority. Public Law 92-367, August 8, 1972,
authorized the Secretary of the Army, through the Corps of
Engineers, to initiate a National Program of Dam Inspection
throughout the United States. The New England Division of
the Corps of Engineers has been assigned the responsibility
of supervising the inspection of dams within the New England
Region. Anderson-Nichols & Company, Inc. has been retained
by the New England Division to inspect and report on seleected
dams 1in the State of New Hampshire. Authorization and notice
to proceed were issued to Anderson-Nichols & Company, Inc.
under a letter of May 3, 1978 from Ralph T. Garver, Colonel,
Corps of Engineers. Contract No. DACW33-78-C-0329 has been
assigned by the Corps of Engineers for this work.

b. Purpose

(L} To perform technical inspection and evaluation of
non-Federal dams to identify conditions which threaten the
public safety and thus permit correction in a timely manner
by non-Federal interests.

(2) To encourage and prepare the states to initiate
quickly effective dam safety programs for non-Federal dams.

(3) To update,
Inventory of Dams.

verify and complete the National

1.2 Description of Project

a. Location. Dolloff Dam is located in the Town of
Nottingham, New Hampshire. Dolloff Dam
River, a major tributary in the Lamprey River Basin. The dam
is about 3 miles above the confluence with the Lamprey River,
a major tributary in the Piscatagua River Basin. The dam is
shown on U.S.G.S. Quadrangle, Mt. Pawtgckaway, New Hampshire
with coordinates approximately at N 437 04', 22", W 7109 09',
C6", Rockingham County, New Hampshire. (Sce Location Map
page 1v.)

spans the Pawtuckaway
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indicating that a 2-foot thick "cement wall" was constructed
on the upstream side of the vertical dry masonry wall at the
downstream side of the crest of the dam. The existence of
such a wall could not be verified during the inspection. If
the wall does exist and it is intact, it would tend to reduce
the stability of the dam because the full hydrostatic head

of the reservoir would act directly against the downstream
vertical dry masonry wall and its reinforcing berms. No
other design and construction data pertinent to the stability
of the dam were available.

c. Operating Records. No operating records pertinent
“0 the stability of the dam were disclosed.

. Post-Construction Changes. Prior to the ownership
by the Lamprey Rlver Improvement Company, a second gated
outlet was built where the stoplog section is today. In
1956, ledge was removed from the spillway area, increasing
its capacity: the second gated outlet was replaced with a
stoplcy sectinn,

The upstream side was refaced with concrete in 1964. The
concre te walkway was constructed in 1970. Dolloff Dam was
again rehabilitated in 1974. Wecrk included concrete refacing
of the upstream side and the reconstruction of the stoplog

section to its present day condition.
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SECTION 6
STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability

a. Visual Observations.

(1) Embankment. Visual observations indicated that
some deterioration of the rock berms has occurred on the
downstream face of the dam, as evidenced by L»les in the
top of the uppermost berm at one location and a fallout of
rock from the face of the upper berm at a second location.
The extent of the deterioration is not considered serious
in the present condition, but the stability of the dam would
be adversely affected if the deterioration continued. A
total of three holes in the berms to the right of the stoplog
spillway were noted. A portion of a timber remaining in one
of them indicates that they may have been a part of the
original construction and that the holes contained large
timbers that may have been used as bracing for the main wall.
A wet spot was noted near the downstream toe of the dam at
one location, and concentrated seepage was discharging at
the base on the northeast sidewall of the stoplog spillway.
Southwest of the low-level gated outlet, water was discharging
from the lowest rock berm at the downstream face of the dam,
but it could not be determined that this water was seepage
under and/or through the dam or whether it was the result
of lateral flow of water from the nearby low-level gated
outlet channel.

(2) Appurtenant Structure Visual inspection of the
overflow spillway, stoplog section, and control-shaft portions
of the dam did not reveal any evidence of instability. The
following conditions as previously described could cause
structural instability if left uncorrected:

(a) The substantial leakage through the stone masonry
at the outlet control shaft and the wooden sluice gate.

(b) The major crack in the left end of the left overflow
spillway bridge deck. The crack through the deck has
effectively eliminated the capacity of the deck to resist
vertical shear at that support. Although this would not
influence the stability of the dam it represents a safety
hazard to personnel and equipment crossing the bridge.

b. Design and Construction Data. A report dated
December 5, 1918, shows a cross-section sketch of the dam

14
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SECTION 5
AdYDROLOGY AND HYDRAULIC ANALYSIS

5.1 Evaluation of Features

&. Design Data. No original hvdrologic and hydraulic
desigr data (1839-1842) were found for the structures
impourding Pawtuckaway Pond. However, hydrologic and hydraulic
information dating from the ownership by the Lamprey River
Improvement Company to the present ownership by the New
Hampshire Watexr Resources Board, were found and assessed to
determine their acceptability in evaluating the overtopping -
potential of Dolloff Dam. s ]

@
@
i

Dolloff Dam is classified as being intermediate in size -Qif T
havincg a maximum storage of 11,700 acre-feet. ST

To determine the hazard classification for Dolloff Dam, the R
impact of failure of the dam at maximum pool was assessed ]
using Guidance for Estimating Downstream Dam Failure Hydro-

graphs issued by the Corps of Engineers. The analysis covered '
the reach extending from the dam to the village of West Epping, — ..
a distance of about 3 miles. Failure of Dolloff Dam at maxi- » o°
mum po>l would probably result in an increase in stage of 12.5 L 1
feet along the reach. An increase in water depth of this R
magnitide would probably result in the loss of more than 10 <
lives and sever State Route 156, a village road, inundate LT
several houses and cause appreciable damage to any agricultural _- o
lands in the reach. ] L2

As a ra2sult of the analysis described above, Dolloff Dam ' g A
was classified - High Hazard. Using OCE Recommended Guide- - T
lines for Safety Inspection of Dams, the recommended spillway
test flood is the Probable Maximum Flood. The test flood .
discharge for Pawtuckaway Pond, having a drainage area of o [ ]
20.66 square miles, was determined to be 11,200 cfs. _ 'A_'i

b. Experience Data. No information regarding past jfl{ j:’
overtorping of the structure was found. RN

¢c. Visual Observations. No visual evidence was found » @
of damege to the structure caused by overtopping at the time n
of the inspection.

d. Overtopping Potential. Dolloff Dam, in conjunction
with Gove Dike and Drown's Dam, is unable to pass the test - :
flood without overtopping. The water depth over the lowest L4 L
point was calculated to be 3.5 feet. The stoplog and ungated E
spillway will pass 26% of the test flood. - -

P VIR S VSO
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SECTION 4
OPERATIONAL PROCEDURES

4.1 Procedures

The New Hampshire Water Resources Board has operated the
pond since 1955. The level of Pawtuckaway Pond is controlled
by discharge through Dolloff and Drown's Dam. Gove Dike,
the third impounding structure, has no outlet facilities.

Drown's Dam usually has all its stoplogs in position, e 8
allowing for control of the water level through Dollottr Dam. GO
The sluice gate at Dolloff Dam is normally closed. The New o
Hampshire Water Resources Board uses the gate only to drain e T T
the pond as required. The lake level is controlled through e '
the stoplog spillway at Dolloff Dam. Pond elevation during -
the recreational season is maintained reasonably constant at ...
250 feet MSL. 1In the fall, the level is drawn down, allowing '
abutcers to make improvements to their shoreline and providing

some storage for flood runoff.

L IPATE

4.2 Maintenance of Dam ;u e ]

Dolloff Dam is maintained by the NHWRB. f y;Lﬂ

4.3 Maintenance of Operating Facilities.

Throughout the year, the dam is visited on a weekly basis =
by the NHWRB. The NHWRB reported that the sluice gate at ! e
Dolloff Dam is only operated when the level of the reservoir R
can be sufficiently lowered to permit complete reseating of oo
the gate. If the gate is opened when the reservoir is full . L
it can not be closed and reseated to obtain a complete seal.

4.4 Description of Any Warning System in Effect A .8

C

S

No written warning system was disclosed for Dolloff Dam. ﬁffjﬁj

4.5 Evaluation

TR
s e T

The operation and maintenance procedures for Dolloff Dam, N 2
consisting of a weekly program of inspection, should insure G
that all normal problems encountered can be remedied within T
a reasonable period of time. The NHWRB should also establish
a warning system to follow in event of any emergencies.
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problems observed during the visual inspection are:
(a) seepage at the downstream toe of the dam,

{b) one hole and one fallout of rock in the uppermost
rock berm on the downstream side of the dam,

(c) seepage at the downstream toe of the sidewall on
the northeast side of the stoplog-spillway channel,

(d) leakage of the low-level sluice gate,

(¢) minor bulging and tilt of the vertical dry masonry
wall ¢n the downstream side of the dam,

'f) «cracks, spalling and small leaks in the concrete
aroundc the stoplog spillway,

{(g) major structural crack in the service bridge across
the concrete overflow spillway,

(th) rusting of the I-Beam support at the center of
the service bridge, and

‘i) potential for overtopping.

11
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in each downstream abutment wall was observed. Seeps in
both walls were emanating from construction joints near

the channel floor. Minor spalling was noted at the base

of the right side wall. (See Appendix C - Figure 11.) The
concrete service bridge and steel railings were observed

to be in good condition.

The dam's low-level gate structure, located approximately
240 feet from the left dam abutment, is reported to contain
a wooden gate approximately 3' high by 4' wide. The gate
can be raised by a mechanical operating mechanism at the top
; of the dam. The New Hampshire Water Resources Board would
not permit inspection or operation of the gate during the
summer recreational season. The control shaft, which houses
the gate and operating mechanism, is an integral part of the
dam embankment. The support structure is stone dry wall
masonry faced with reinforced concrete on the upstream side.
At the time of the inspection, substantial leakage was
observed around the wooden gate, and numerous large leaks
were flowing with considerable velocity through cracks in
the downstream control shaft sidewalls. (See Appendix C -
Figure 12.) The discharge water was clear. The largest of
the sidewall leaks were concentrated through several cracks
, between the stone masonry. Two of the granite support struts
| are broken.

d. Reservoir Area. The reservoir slopes are predomi-
nantly gentle and are covered with trees and brush. (See
Appendix C - Figure 13.) Numerous cottages and homes have
been built along the southeast portion of the perimeter of

l the reservoir. Little sedimentation was observed in the
reservoir. About six inches of sediment covered the bottom
of the sluiceway.

e. Downstream Channel. The channels downstream of both
the concrete overflow spillway (see Appendix C - Figure 14.)
‘ and the stoplog spillway appear to be in bedrock. The bottom
of the channel downstream of the gated low-level outlet is
covered with rocks and it is not known whether the channel
is immediately underlain by bedrock. (See Appendix C -
Figure 15.) All three channels are clear of trees and brush
for a short distance downstream of the dam, but are bordered
| by brush and trees further downstream. Some debris, consisting
of rocks, logs, and brush was found in all three channels.

3.2 Evaluation

The observed condition of the dam is fair. The potential

10
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J About 35 feet southwest of the gated low-level outlet, a
- nunber of boulders appear to have fallen out of the face
a of the uppermost rock berm on the downstream side of the dam.
These boulders are now lying in a pile at the bottom of the
berm.

The rock berms on the downstream side of the dam are generally
free of vegetation.

c. Appurtenant Structures. Access to the top of the
dam is across a concrete service bridge over the overflow o
spillway. (See Appendix C - Figure 6.) The bridge consists ® _®.
n_ of twoc simple spans. The concrete deck is supported in the
' center with a steel wide-flange beam spaced between the top
of a concrete pier and the underside of the deck. (See
Appendix C - Figure 7.) The wide-flange beam has not been el
. painted and is rusting. There is a hairline crack through T
the left deck section at the left abutment. (See Appendix C - ® »
Figure 8.) The service bridge railing is painted steel with IR .j
little evidence of corrosion. The expansion joint in the S
deck at the center pier is in fair condition and has some R
b evidence of deterioration. L

4 e ¥ % TwWow oL

c The forty-two foot section of concrete overflow spillway
is in good physical condition. Surface laitance of the
concrete has disappeared but no cracks in the weir or
. training walls were noted. A few loose stones and a small
! amount of debris were noted in the downstream channel. The
; upstream approach channel slopes gently to the spillway with
{ . a sand and gravel bottom. The capped pipes cast into the
spillway crest are good condition except for surface rust.
The visual inspection did not reveal the actual purpose of
these pipes.

q The lake level is primarily maintained by a 13'-4" wide by

11' - 7" high removable stoplog section located approximately
. 100 feet from the left abutment. (See Appendix C ~ Figure 9.)
The wood stoplogs appeared in good condition, however,
R numerous leaks were noted. The stoplogs were leaking at
L the joints between the planks and at the seats between planks
- and vertical supports. The two center steel uprights have
not been painted and are showing evidence of corrosion.
s Leaching and wet spots were observed at least in five con-
L crete form tie-holes up to 3 feet above the channel bottom.
A hairline crack was visible in the left channel wall located
below the service bridge in the top third of the wall. The
crack was dry at the time of the inspection and showed no
evidence of previous leakage. Minor spalling of concrete
was observed at the base of the left side wall near the
downstream corner. (See Appendix C - Figure 10.) Minor seepage
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SECTION 3
VISUAL INSPECTION

3.1 Findings

a. General. Dolloff Dam is one of three structures
(the others being Drown's Dam and Gove Dike) that impound
Pawtuckaway Pond. The pond level is controlled by both
Dolloff and Drown's Dams; Gove Dike has no control or
outlet structures.

b. Dam. The dam is about 414 feet long, 27 feet high,

and 28 feet wide at the crest. (See Appendix C - Figures
2, 3, and 4.) The crest of the dam is covered with grass.

The top of the concrete facing on the upstream side ranges -
from 3.34 feet to 4.7 feet above pond level. Eleven vertical . : 'i
hairline cracks were found on the top of the facing, with a : )
maximum width of about 1/10 inch and spaced 13 to 60 feet o _'?}

apart. Some efflorescence was visible at the cracks.

A wet spot and some standing water were observed at a point : o]
about 8 feet downstream of the toe of the dam, and 40 feet T
southwest of the overflow spillway. No visible flow of water Sl
was taking place at the time of the inspection, and no signs R
of sediment discharge were found at this location. A

About 50 feet southwest of the channel downstream from the
low-level outlet, water was flowing from the base of the
lowest rock berm at the toe of the dam. It is not apparent
whether this water was flowing through and/or under the
dam, or whether it was flowing laterally from the low-level
outlet discharge channel and exiting under the rocks at the
toe of the dam.

Some minor bulging and tilt were noted in the top part of
the vertical dry masonry wall that is exposed above the rock
berms on the downstream face of the dam.

The downstream berms have three holes to the right of the
low-1level outlet. (See Appendix C - Figure 5.) A portion
of an old timber remains in one of the holes. Apparently,
the holes were part of the original construction and con-
tained large timbers that may have been used as bracing for
the main wall. The alignment of the holes indicates that
the timbers were placed at about a 45° vertical angle from
the base.
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SECTION 2
ENGINEERING DATA

2.1 Design

No original design data were disclosed for Drnlloff Dam.

2.2 Construction et

A report prepared by H.F. Dunham for the Lamprey River Improve- 2 @.
ment Company, dated December 5, 1918 was the earliest investi- I
gation found. Dunham's report contains a sketch of a cross Cem e
section copied from a report by W.M. Oliver, C.E. to Newmarket S e
Manufacturing Co., dated 1889. (See Appendix B.) E;;i,5_gj
2.3 Operation "."'—-"L

No engineering operational data were disclosed.

2.4 Evaluation f“i-fﬁ:fr

a. Availability. Little engineering data were disclosed
for Dolloff Dam. A search of the files of the NHWRB revealed
only a limited amount of recorded information. The report by
W.M. Oliver, C.E., 1889, referenced in the Dunham Report,
was not disclosed.

b. Adequacy. Because of the limited amount of detailed
data available, the final assessments and recommendations of
this investigation are based on visual inspection and hydrologic
and hydraulic calculations.

c. Validity. The visual inspection is generally
consistent with the 1889 sketch for the exposed portions of
the dam, except as modified by the addition of the concrete
facing and spillways. The plans found for the NHWRB rehabili-
tation are in general conformity with the structure as seen
in the visual inspection. (For details, see Sections 3 & 6
and Appendix B.)

.........
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(6) Zoning - unknown

(7) Impervious core - unknown (see 6.1 b.)
(8) Cutoff - unknown

(9) Grout curtain - unknown

h. Diversion and Regulating Tunnel - A slot through the
dam, at the right one-third point, constructed with stone
masonry forms the control shaft supporting the sluice gate.

A 4-foot wide by 7-foot high portal on the downstream side
provides access to the sluice gate and shaft, and releases

the sluice discharge water. A shaft at about the middle of
the dam's cross-section, covered by a locked housing, contains
the lifting mechanism for a sluice gate which is estimated

to be 4 feet wide by 3 feet high.

i. Spillway
(1) Type - Ungated and stoplog
(2) Length of weir - 42' (ungated); 13' (stoplog)

(3) Crest elevation - 250' MSL (ungated); 238' MSL
(all stoplogs removed)

(4) Gates - none

(5) U/S Channel - Pawtuckaway Pond

(6) D/S Channel - The channels downstream of both the
concrete overflow spillway and the stoplog spillway appear to
be in bedrock. The bottom of the channel downstream of the
gated low-level outlet is covered with rocks and it is not
known whether the channel is immediately underlain by bed-
rock.

(7) General - 4' wide concrete slab access bridges
over each spillway.

Motom f b e Ao Ve al e & .
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(6) VUpstream portal gated outlet - 237.2

(7) Streambed at centerline of dam - 235 (downstream
toe as measured at time of inspection)

(8) Maximum tailwater - unknown

d. Reservoir (miles)

(1) Length of maximum pool - 3.0

(2) Length of recreation pool - 3.0

(3) Length of flood control pool - not applicable
e. Storage (acre-feet)

(1) Recreation pool - 11,500

f2) Flood control pool - not applicable

{3) Design surcharge - unknown

(4) Top of dam (low point of embankment) - 11,700

f. Reservoir Surface (acres)

(1) Top of dam - 985

(2) Maximum pool - 975

(3) Flood Control pool - not applicable

(4) Recreation pool - 903

(5) Spillway crest - 210

g. Dam

{l) Type - earthen embankment with both upstream and
downstream sides faced by nearly vertical dry masonry walls;
both faces being buttressed by terraced berms. The upstream
wall and berm has been faced with concrete along the right

two-thirds of the embankment.

(2) Length - 414' (field measured)
- 377' (from past inspection reports)

{3) Height - 27' (structural height)

(4) Topwidth - approximately 28'
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mechanical 1lifting device for the gate is covered by a locked - "
canopy. The New Hampshire Water Resources Board indicates SO
that the mechanical lifting device is in good working condi- oo T
tion but they would not permit its inspection or demonstrate O
its operation during the summer recreational season. They T
reported that if the gate were lifted, it would not be possible
to lower and reseat the gate. Presumably, reseating is not
possible because of the water pressure and condition of the
gate. As such, the gate operation was not verified during

the inspection.

1.3 Pertinent Data

a. Drainage Area. The drainage area consists of 20.66
square miles (13,225 acres) of predominantly wooded terrain.

b. Discharge at Damsite.

(1) Outlet works (gated outlet) - 300 cfs @ maximum
pool elevation (252.7' MSL).

(2) Maximum known flood at damsite is unknown.

(3) Ungated spillway capacity at maximum pool elevation -
690 cfs @ elev. 252.7' MSL.

(4) Stoplog spillway capacity at recreational pool
elevation (250' MSL) is estimated to be 1630 cfs (assuming
removal of all stoplogs.)

(5) Stoplog spillway —~apacity at maximum pool
elevation - 2210 cfs 9 elev 252.7' MSL

(6) Total spillway capacity at maximum pool elevation -
2900 cfs @ elev. 252.7' MSL

c. Elevation (ft. above MSL based on elevation of 250
shown on U.S.G.S. Quadrangle sheet and assumed to be spillway
elevation at Dolloff Dam, Pawtuckaway Pond)

(1) Top of Dam - 252.7

(2) Maximum pool - design surcharge - unknown

(3) Full flood control pool - not applicable

’55 (4) Recreation pool - 250

F! (5) spillway crest (gated) - 238 (assuming all stoplogs
oo removed)

; . 4
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g. Purpose of Dam. The dike and dams impounding
Pawtuckaway Pond were originally constructed to provide
greater industrial storage for the Newmarket Manufacturing
Company located in Newmarket, New Hampshire. Under the
ownership of the Lamprey River Improvement Company,
Pawtuckaway Pond was utilized primarily as an upstream
storage for generation of hydroelectricity for the region,
with some recreational usage. Pawtuckaway Pond is presently
being used only for recreational purposes.

h. Design and Construction History. Little information
was found concerning the original design and construction of
the dam. A 1918 report (see Section 2) contains a sketch
copied from an 1889 report that indicates that the structure
is basically an earth fill dam faced with vertical dry masonry
walls, the downstream of which is separated from the earth
fill by a concrete wall. The dam is buttressed along both
the up<tream and downstream faces.

Sometime after construction of the dam and prior to the owner-
ship by the vamprey River Improvement Company, a second gated
outlet was built where the stoplog section is today. In 1956,
ledge was removed from the spillway area, increasing its
capacity; the second gated outlet was replaced with a stoplog
section.

The upstream side was refaced with concrete in 1964. The
concrete walkway was constructed in 1970. Dolloff Dam was
again rehabilitated in 1974. Work included concrete refacing
of the upstream side and the reconstruction of the stoplog
section to its present day condition.

i. Normal Operational Procedures. Pawtuckaway Pond
is controlled by discharge through Dolloff and Drown's Dam.
Normal pool elevation is 250+ MSL. Usually, pond level is
maintained through manipulation of the stoplog level at
Dolloff Dam, with all the stoplogs in position at Drown's Dam.
No formal operation and maintenance procedures were disclosed;
however, the dams are visited on a weekly basis by the New
Hampshire Water Resources Board.

j. Regulating Qutlets. The stoplog sectiown is a
separate outlet section located at about the left one-third
point of the dam. It consists of a concrete slab apron with
three sets of stoplogs arranged with a 4'-8" center section
and 4'-4" sections on either end, totaling 13'-4" in width.
The stoplogs are 4" x 8". The stoplog section is spanned by
a footbridge 4' x 16'. 1In addition to the stoplog section,

a wooden-gated sluice drain is located at the right one-third
point. The gate is estimated to be 4' wide by 3' high. a
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b. Description of Dam and Appurtenances. Dolloff Dam
is the primary controlling dam in the three structure system
that impounds Pawtuckaway Pond. Drown's Dam and Gove Dike are
the other two structures. Dolloff Dam consists of an earthen
embankment placed between vertical dry masonry walls. The
downstream wall has four levels of rock berms. The upstream
wall has a single berm, and both wall and berm have been
faced with concrete. The dam is about 414 feet long, 27 feet CT
high, and 28 feet wide at the crest. (See plans cand sketches -.
in Appendix B.) The crestline from left to right looking
downstream can be described as follows: (1) To the left of

!
1
|

the left abutment is a 40-foot
is lower than any point in the
(2) Forty -two foot section of
adjacent to the left abutment.

section of natural ground that
crestline of the embankment.
concrete overflow spillway is
The crest of this spillway

contains a series of lk-inch (I.D.) capped iron pipes, spaced
about 3 feet apart. These pipes presumably were placed to
support temporary stoplogs. {(3) About 120 feet to the right
of this spillway is a second concrete spillway about 13 feet
wide fitted with three sets of stoplogs. (4) About 120 feet e
right of the stoplog spillway is a gated sluiceway fitted with g
a wooden gate estimated to be 3 feet high by 4 feet wide. It

is raised and lowered by a mechanical device (shown as a rack
and pinion in a sketch by the NHWRB). The portal of the sluice-
way on the downstream face is about 3 feet wide and 7 feet high.
(5) The crestline then continues toward the right abutment for
about 132 feet meeting natural ground.

i

c. Size Classification. Intermediate (Hydraulic height-
21 feet, Storage - 11,700 acre-feet), based on storage ( = 1000 PO
to < 50,000 acre-feet) as given in OCE Recommended Guidelines !. |

for Safety Inspection of Dams. SN

N
M

RN S il
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d. Hazard Classification. High hazard. A major breach
in the dam would probably result in the loss of more than 10 -
lives and appreciable property damage.

‘
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e. Ownership. Dolloff Dam, along with Drown's Dam and

Gove Dike, are reported tc have been built sometime between
the years 1839 and 1842 by the Newmarket Manufacturing Company oo
for the purpose of impounding Pawtuckaway Pond for use in N
their milling operations. Ownership passed ontc the Lamprey R
o River Improvement Company, a subsidiary of New Hampshire Gas (
. and Electric Company, sometime vrior to 1917. The New Hampshire T
L Water Resources Board purchased the three structures for one U
’ dollar in 1955 from the New Hampshire Gas and Electric Company.

}‘,

® f. Operator. Mr. Vernon K. Knowlton, Chief Engineer, o
v New Hampshire Water Resources Board, 37 Pleasant Street, Concord, (
e New Hampshire 03301 is responsible for the operation of the :
- dams on Pawtuckaway Pond. Phone (603) 271-3406.
W
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SECTION 7
ASSESSMENT, RECOMMENDATIONS & REMEDIAL MEASURES

7.1 Dam Assessment

A

a. Condition. The visual inspection indicates that
Dolloff Dam is in fair condition. The major concerns that -
may affect the long-term integrity of the dam are:

(1) Overtopping potential

(2) Seepage at the toe of the dam and at the - ;ﬂ.;
downstream toe of the northeast wall of the stoplog spillway. -f:i

(3) Deterioration of the rock berms on the downstream
face of the dam where three timber braces have rotted out
and the holes have partially collapsed. s

(4) Bulging and tilt of the vertical dry masonry wall
that projects above the uppermost rock berm on the downstream
face of the dam.

(5) Leakage into the control shaft of the gated low- - ——
level outlet. s

(6) Cracks in the upstream concrete facing.
(7) The possible existence and unknown condition of o

a concrete wall just inside of the downstream dry masonry
wall.

P

(8) Major crack in the left end of the overflow spillway o
concrete service bridge. =

b. Adequacy of Information. The information available
is such that the assessment of the dam must be based primarily
on the visual inspection.

c. Urgency. The recommended remedial measures
enumerated in 7.2 and 7.3 below should be implemented
within one year.

N d. Need for Additional Investigation. The information
= available from the visual inspection 1indicates that the

F-: potential problems are overtopping, seepage, deterioration
® of the downstream rock berms, and leakage into the control
shaft of the gated low-level outlet. These problems require -
the attention of a competent engineer to design or specify :

16
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remedial measures to rectify the problems. If left
unattended, the problems could lead to instability of
the structure. Visual inspection could not verify or
disprove the existence of the concrete liner on the
interior of the downstream face. Therefore, additional
investigations are needed to determine the presence

and condition of the liner. These data are necessary
to evaluate the structural stability of the dam.

7.2 Recommendations

The New Hampshire Water Resources Board should accomplish
the remedial measures resulting from the following:

{a) Evaluate further the potential for overtopping
and the inadequacy of the spillway for the total impound-
ment system of Pawtuckaway Pond.

(b) Design the remedial measures needed to control
the seepage downstream of the dam and the leakage into
the control shaft of the low-level outlet.

(c) Design and reconstruct the deck of the service
bridg:. The steel wide flange beam at the center support
shoull be reinforced with web and flange stiffeners.

(d) Determine the existence and condition of the
concr2te liner wall within the dam, and if it exists,
evaluate further the stability of the dam.

{e) Specify the repairs to seal the cracks in the
concrete facings.

7.3 Femedial Measures

2. Alternatives. Th: New Hampshire Water Resources
Board should consider as an alternative per ling implementa-
tion and results of the recommendations above that the
reservolir be operated at a lower level during the year so
as to provide more storage for extreme flood events.

b. Operation and Maintenance Procedures.

(1) Seepage and leakage at the toe of the dam and
at the toe of the stoplog spillway should be monitored on
a weekly basis.

(2) Trees and brush should be cleared from an area
about 50 feet downstream of the dam.

17




& (3) Deterioration of the rock berms should be 7 .- @
remedied by periodic maintenance. ‘1”371

(4) The New Hampshire Water Resources Board should ;: QQQ;
develop a written operational procedure to follow in the R
event of flood flow conditions or imminent dam failure '

that should include round-the-~clock surveillance and a :] :ﬁ:j;_
warning system. The warning system should be included also - -'fi
in the written procedures of "Project Linkup", a disaster o ]
plan involving Civil Defense (as coordinator), state agencies, IR
and town officials. "Project Linkup", at this time, is in e
draft form awaiting the Governor's approval. o
e
- (5) The minor bulging and tilt of the vertical downstream . . - .}
L dry masonry wall should be monitored and remedial action taken, IR
» if needed. RO
(6) Cracks and spalling in the concrete of the stoplog o iﬂi??j
section should be repaired. .
(7) The sluice gate should be repaired or replaced to

permit operation at all times and proper reseating and sealing
under full head of water. _ 4
FERERE
@ |
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CHECK LIST - VISUAL INSPECTION
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VISUAL INSPECTION CHECK LIST

PROJECT Dolloff Dam, New Hampshire

PARTY:

1.

Warren Guinan

PARTY ORGANIZATION

DATE  May 31, 1978

TIME___10:00 A. M,

WEATHER _Sunny, warm

W.S. ELEV,250.1 U.S5.23],5DN.S.

2.

Robert Langen

3.

Stephen Gilman

L,

John Falcione

5.

Ronald Hirschfeld

PROJECT FEATURE

Hydraulic/Hydrologic

INSPECTED BY

R.C. Langen

REMARKS

Structural Stability

S. Gilman

Soils and Geology

R. Hirschfeld

Mechanical

J.. Falcione
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PERIODIC INSPECTION CHECK LILT
PRoJECT Dolloff Dam, New Hampshire DATE May 31, 1978
PROJECT FEATURE Dam Embankment NAME
DISCIPLINE NAME = L=
B
AREA EVALUATED CONDITIONS : RERSC,
DAM_EMBANKMENT | = e,
Crest Elevation 253. - R
Current Pool Elevation Gage reading 25.1 (250.1 MSL) .
(assumed) R |
Maximum Impoundment to Date Unknown *
Surface Cracks None visible, crest is grass-coverdd .
Pevement Condition Not paved ]
Movement or Settlement of Crest None o '7 2
lateral Movement None for upstream concrete wall. |
Local minor bulging and tilt cf |
yerticel Alignment downstream dry masonry wall. .
Good
Horizontal Alignment Good. See "Lateral Movement" above
Condition at Abutment and at Concrete Good .
Stpructures
Indications of Movement of Structural None
Jtems on Slopes
Treppassing on Slopes None
floughing or Erosion of Slopes or Some rocks in downstream berm appedr - .-
Abutmente to have been moved to downstream tg
about 280' east of overflow spillw
Rock Slope Protection « Riprap Failures|one hole in top of upper downstreaj

berm about 270' east of overflow

. Ynupual Movement or Cracking at or spillway. R

peayr Toea See "Sloughing..." above. ST

. None BSOS
o Unusual Embankment or Downstream Standing water about 8 ft. from °

Beepage downstream toe 40 ft. east of over{ .. T

|flow spillway. Possible seepage. a$ - ST

Piping or Boils downstream toe east of low-level SRR,
\ outlet. _ RN
Foundation Drainage Features None known

:.. ] None known : 4 , ) ' ::
- Toe Draina None known R ]
’ 3 Tratrumertatine, Coghare None known . 1
t . A-2 LA
® . L [ ) ) ° ® [ ® ) L ® ) ® ° ¢

o .
IR =

[
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PROJECT Dolloff Dam, New Hampshire

PROJECT FYEATURE Intake Structure

DISCIPLINE

PERIODIC INSPRCTI1ON CHECK LIST

DAT: May 31, 1978

NAME

NAME

AREA EVALUATED

CONDITION

OUTLET WORMS - INTAKE CHANNEL AND
INTARE GTRUCTURE

&, Approach Channel
Slope Conditions
Bottom Conditions
Rock Slides or Falls
Log Boom
Debris
Condition of Concrete Lining
Drains or Weep Holes
b. Intake Structure

Condition of Concrete

Stop Logs and Slots

N.A. Low-level outlet and stoplog
spillway are incorporated into facd
of dam.

Good

Leaking between planks
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PERIODIC INSPLCTION CHECK L1ST R,

PROJECT FEATURE Outlet Works

DISCIPLINE

AREA EVALUATED

OUTLET WORKS - CONTROL TOWER

a. Concrete and Structural
General Condition
Condition of Joints
Spalling
Visible Reinforcing
Rusting or Staining of Concrete
Any Seepage or Efflorescence
Joint Alignﬁent

Unusual Seepage or lLeaks in Gate
Chamber

Cracks

Rusting or Corresion of Steel
b. Mechanical and Electrical

Air Vents

Float Wells

Crane Hoist

Elevator

Hydraulic System
Service Gates
Emergency Gates

Lightning Protection System

Emergency Power System

Wiring and Lizn4i-o Tratem ir

o~ ~ RN
PR o

LN
PROJECT Dolloff Dam, New Hampshire DATE May 31, 1978 BRSO
N R
»,.,1
CONDITION
-
Good
Good
None
None
None ;;
Substantial leakage through stone
masonry around tower and gate workJ.
No visible movement
Gate chamber not visible. .
®
Between stone masonry -
None ‘
Canopy locked. NHWRB would not | I
open at time of inspection. o
Mechanical system not visible.
=
.
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PERIODIC INSPECIIUN CHECK LIST

PROJECT Dolloff Dam, New Hampshire DATE May 31, 1978
PROJECT FEATURE Outlet Works NAME
DISCIPLINE NAME

ARFA EVALUATED CONDITION

QUTLET WORKS - TRANSTT'ION AND CONDUIT

General Condition of Concrete
Rust or Staining on Concrete
Spalling

Erosion or Cavitation
Cracking

Alignment of Monoliths
Alignment of Joints

Numbering of Monoliths

Not visible
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PLRIODIC IICPHCTION CHECK 10T

al

PROJECT Dolloff Dam, New Hampshire DATE May 31, 1978
PROJECT FEATURE  Sluice Gate Outlet NAME
DISCIPLINE NAME . | :'¥ 75
4 3;
AREA EVALUATED CONDITION

OUTLET WORK:5 - OUTLET STRUCTURE AND

OUTLET CHANNEL

General Condition of Concrete
Rust or Staining

Spalling

Erosion or Cavitation
Visible Reinforcing

Any Seepage or Efflorescence
Condition at Joints

Drain holes

LOW-LEVEL OUTLET

Constructed of stone masonry.
None
None
None

None

Substantial leakage through stone
masonry around outlet.

No visible movement

None

Channel

Some trees and brush overhanging>
channel.

Loose Rock or Trees Overhanging
Channel

Some brush, stone and debris in
channel downstream.

Condition of Discharge Channel

. IR ~ et .
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PLRIGDIC T

CCLON CHECK G107

PROJECT__ pDolloff Dam, New Hampshire ATE_ May 31, 1978
PROJECT }EATUKE Stoplog Spillway NAME
DISCIPLINE NAME
AREA EVALUATED CONDITION
OUTIET WORKS =- OUTLET STRUCTURE AND
OUTLLET CHANNEI,
General Condition of Concrete Good
Rust or Staining Little-2 small areas on left abutmeht.
Spalling Little
Erosion or Cavitation Little-surface laitance eroded
Visible Reinforcing None visible
Any Seepage or Efflorescence Minor at left and right abutments
Condition at Joints No visible movement
Drain holes None
Channel Bedrock
Loose Rock or Trees QOverhanging Some trees and brush overhanging
Channel channel.
Condition of Discharge Channel Good, channel bottom appears to
be bedrock.
)
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PERIODIC INGIECTION CHECK LIOT

PROJECT _ polloff Dam, New Hampshire DATE May 31, 1978
PROJECT FEATURE  Spillway Weir NAME
DISCIFI.INE NAME

ARLS EVALUATED CONDITION

OUTIET WORKS - SPETIILWAY WEIR, APPROACH
AND DISCHARGE CHANNZLS

8. Approach Channel

General Condition Good
Loose Rock Overhanging Channel None
Trees Overhanging Channel None
Floor of Approach Channel Sand and gravel

b. Weir and Training Walls

General Condition of Conc;rete Good - surface laitance gone
Rust or Staining None
Spalling None
Any Visible Reinforcing None
Any Seepage or Efflorescence None
Drain Holes N.A.

¢. Discharge Channel

General Condition Good

Loose Rock Overhanging Channel None

Trees Overhanging Channel None close to dam, many further
downstream.

Floor of Channel Apparently bedrock

e ion .
Other Obstructions Stones and other debris
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PERIODIC INOPuCT

ION CHECK LiuT

PROJECT Dolloff Dam, New Hampshire DAYE May 31, 1978
PROJECT FFATURE Overflow Spillway Bridge NAME
DISCIPLINY NAME

AREA EVALUATED CONDITION

OUTLET WORKS3 - SERVICE BRIDGE

a. Super Structure
Bearings
Anchor Bolts
Bridge Seat
Longitudinal Members
Under Side of Deck
Secondary Bracing
Deck
Dreinage System
Railings
Expansion Joints
Paint

b. Abutment & Piers

Concrete to concrete ends
4%" rusted

Center I beam-rusted, no paint
N.A.

Good

None

1 thru crack at intersection with
abutment. Possible shear crack.
No differential movement.

None

One side, good condition.

Sealed with caulking-fair conditi%n.

Railings painted, good condition.

General Condition of Concrete Good
Alignment of Abutment Good
Approach to Bridge Good
Condition of 5Seat & Backwall Fair
!'
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PROJECT Dolloff Dam, New Hampshire DATE May 31, 1978

PROJECT FEATURE Reservoir NAME R. Langen

Pawtuckaway Pond

AREA EVALUATED

REMARKS

Stability of Shoreline
Sedimentation

Changes in Watershed
Runoff Potential

Upstream Hazards

Downstream Hazards

Alert Facilities

Hydrometeorological Gages

Operational & Maintenance
Regulations

Good
Minor, no visual problems

Minor

Several homes, most are at least
6' above lake.

Two cottages, State Highway 156,
a village road, and several home
in West Epping about 3 miles
downstream.

None observed

Lake level gage on upstream face

None observed

A-10
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Their records were virtuaslly barometer reasdings.)
Gate LKepeirs.

4. Tne main gztes at the Mendum reservoir set in a wood
from had suffered from decay maxing it difficult to fix uvon a
satisfactory estimate of leekege. Rocky creek-bed conditions
below the dem interposed further difficulties. But nothing serious
was observed. The gates and gate fremes have Just been renewed as
you directed, necessafy pointing in thelr vicinity attended to
end tne reservoir is now filling.

Report by Mr. W. M. Oliver, C. E.

5. In the year 1889 lr. Cliver made a very compreben-
sive end valumble report upon &ll of these dams for the Newmarket
Kanufecturing Conmpany, and thisireport with maps, sketches and
figures is now in your possession. The maps and cross sections
have been checxedé up csrefully snd found to be surprisingly
accurete., ZThies includes restored base~line measurements end
distences to faces of wulls. Also deep excavations were msde at
¥endum's to show that his cross sections were relicble. The more
essentlal sections have been copied freely and sre shown in the
inx prints atteched hereto with well deserved credit to Ur.

Oliver in each case. '
Recommendations.

6. At Pawtuckaway Dam No. 1 the mein gate is at the
original-level of the stream end is about twenty inckes by fifty
inches (20" x 580™). It is raised by & wood stem with nut ard
screw. Ihe stem and timber support within the gate house should
be renewed at no distant date. Between this gate and the spillway
there are tvo waste gates eech three fest by three feet (3' x 3')

. ~5-

LM

]
,.1
-1
y
.

4
B

p. LI




some through the dam itself--but all that comes through the core
wall is always perfectly clear, and & recent measuremqnt,-
November 18,- when the surface of the weter in the reservoir was
twvo and eight tenths feet below the spillway,zives a good idea of
present conditions. The total volume discharged wes four and
eight tenths second feet, of which it was estimuted one half
leeked through the gates, or reached the stresem in the quarter
of 2 mile between the dam and the measuring channel. The leakage
18 nearly the same ipn volume from ecch helf of the dam as may be
observed where it flows laterslly along the buttressed lower
slopeg of the dam to the main gateway, the sides of which are
walled up verticallé from the creek bed. The volume discharged
is not largé considering the extent of the core wall and the
pressure té which it 1s suhjected. A recently exzmined earth and
core wall dem, built over forty yesars ago in ancther Stéte, could
well be cited here. The dam was more than a fourth of a mile
long and about thirty-five feet high. From the first there was
leakage. lore materi=l wes added at the foot of the weter slope.

Able engineers were called and accurzte gaging kept for meny yeers
and recorded in annual reports. Following one of these is the
comment, -

"The only verietion in the discharge from the weirs appears
to be due to changes in the weather."

The same statement would doubtless hold good at the Pawtuckaway
and Meridum reservoirs were they accurately gaged. (The eerly
water supply for London, Englend, wes from springs that were care-
fully geged ae the demand increased. Then it wzs obrerved that

the discharge was grester before than it was after a rain storm,
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possess permanent features, in the broad puddled clay-and-

f
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gravel cores and heavy retaining wslls, superior to any of PR
those described by Mr. Schuyler. Nore information about the _.?1<_;,7

design, the designer and the degree of originality in the

conetruction of these dams would be very interesting. It
is quite rossitle that the "type" had its origin in those
structures. The dams have caused some snxiety at different
dates and changes bave been recommended and some have been
mede at dates that show the existence of feulty work elsevhere .
rather then in the dams themselves. Soon after the Mill river
disester in MNeseachusetts, in 1874, asnd again sfter the Johns-
town flood ;n 18689, studies were pade and the core wsglls in
some places reinforced. In the‘@riter's opinion there has not
been a nonent since the dems were built that they were unsafe--
except from overtopping in some del:gebtoo scvere for t%c crill-
vays to accomodate. It is of eye witness record that the water
has been within sn estimated "two feet" of the top of the Mendum
damn and send bags have been used on the Pawtuckeway dem Lo 1 on
the weter fece wall to divert the flood to the spillway. This
should not have bteen necessary.
Fawtuckewey - Dams No. 1, 2 and 3.

3. The dems leak a little. It may be smid that all
core wall dams do leask. Personal observations for more than
two yeers, end st meny different etages of water in the Fastuck-
avsy reservoir heve been recorded, and the lesks in the rein
Lem (No. 1) meecsured in a channel constructed for that purrcose.

The main end waste gates do not close perfectly, but well enough

for all reservoir purposes. Some water escapses at the gates--
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Dem", "Drowﬁ'a Dam", and the "Gove Dam” indiceted on the map

respectively as Dams No. 1, 2 gnd 3. At Mendum's Pond.there

is but one dam, located at the main outlet end lying partly
in the town of Barrington end pertly in the town of Lottinghem,
bereinafter referred to as the"Mendum Dam". The dems were
designed and built very nearly as they are at the present time
in or between the yeers 1839 and 1842,

Type of Dams.

2. Inasa comprehénsive wofk on "Regervoirs for Irri-
gation Yater Fower and wWater Supply"”, pﬁbliéhed in 1900, lr.
James D. Schuyler, M. Am. Soc. C. E., devotes scme seventy-
five pages to rock-£i11 dams. His discuasion in part follows:

"Rocl~f111 dams mey be seid to havé originsted forty
or fifty yesrs ggo in the mining districts of Celi-
forrifeceses.in difficult arnd slmost inaccessible
locetionSees.s..end were considered to be of a tem-
porery nsture......ihey begsn with timter ¢r log crids
filled with loose stone. Their next stege wes an
esbenkment of loose stone, & portion of which wes

1aid up es a dry well with e fecing of two or more
thicknesses of plenx to secure weter tightness. The
latter type has proven so serviceable that it is still
regsrdedas one of the most desirable clesses of dem
that can be built where economy is of prime importance.”

Then follows an outline descrirtion of six types of rock-
f1ll dems--including these two.

"2. Rock-f1ll dems with & central core of steel plates
and without hané-leid fecing wells."

"4. Rock~fill dems with fascing of masonry built ver-
ticslly bscked witk earth and covered on the lower gide
with blockes of stone laid in mortar."
How all of these reservoir dems under consideraution on the
Lemprey water shed are rock-fill dams and not only were they

built long before the mining days in California but they
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. F. DUNMAM
SINLLD BUNTING
SACADRATY, agW TOMN

m oA tec € L,
PUANE, 31QT CONTLAMDY N CLgrriend Emeingtuing $OCitTY

M Auesi(sR WITIN Woaus ASEOCIATION

Lecemver 5, 1918,
¥r. D. A. Zellen, Procident,
Lomrrey hfiver Improverment Compeny,

daverhill, kinss.
Dear Sir:~

Agreeably to your request, I have made a study of
conditions pertaining to the two artificial reservoirs ovned
by your compeny, known es Pewtuckewsy lLake &nd Mendum Pond,
both of which are in the towns of Kottinghem and Barrington,
Bew Hempeshire. I heve kept in view your desire to be infcrmgd
concercing the type of conmstruction and present condition of
the varioustdama, spillweys and controlling apreratus, and
particulariy as to any defects which should be remedied in the
interest of public safety to life and property. .

1., 7The reservoirs are within the drainege ares
tributery to the Lamprey River ten to fifteen miles westerly
from Kewnarket, N. H. The area tributary to eech reservoir is
not definitely known but has been estimeted at about six squere
piles for the lLendum Reservoir and twenty squere miles for tte
Pawtuckewvay. Lore exect determination would have been made but
for the fect that the U. S. Geologicsl Survey is now plotting
the notes of 2 qucdrengle covering the reservoirs and their
dreinege dietricte. Both of the reservoirs are formed by dams
built £t the cutlets of these small lakes and at overflow rcints
¥here the higher elevation of water would cause a discharge into

a8 depreesion or rcvine at a distaont point. There cre three dems

at Pertuckewsy as attached map shows, known locally as "Dollof
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PAWTUCKAWAY AND MENDUM_FONDS

. RZFORT FFOM H, 7. DA :

to

D. A, BELDZE, PRSSIDELT

LA FRZY RIVER ILFROVEEIT COLPANY *

Decenber ‘5, 1918
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F}PUBLIC SERVICE COMMISSION OF NEW HAMPSHIRE—DAM RECORD

T

e Y W — W M T oA Y v

FORM B9

vown Nottinghan

TOWN

STAT
NO.

184.02

awven
STR AN

NO.

DRAINAGE
AREA

20.66 Sq. Mi.

Pawtuckaray River at Pond Outlet

. POND. °
) AREA *

oAM

b adad Gravity

FOUNDATION . el

MATERIALS OF

CONSTRUOCTION Split Stone, Ea.rth, Concrete

NATURE OF Ledge

- . s

PURPOSE
oF DAM

POWER—CONSERVATION—DOMESTIC—RECREATION—TRANSPORTATION=PUBLIC UTILITY
——————— - .

MEIGHTYE TOP OF
OAM TO 8D OF STREAM

27

TOP OF DAM TO
SPILLWAY CARESTS

4°

BPILL PATS, LENGTHS
DEPTRS BELOW TOP OF DAM

451

LENGTNM
OF DAM

FLASHEOARDS
TYPL _NEGHMT ABOVE CREST None

OPERATENG HEAD
CRESY TO M. T. W,

I TOP OF FLASHBOARDS L
TON. V. W. -

WHEIILE NUMBER
NINDS @ W P,

GENECRATORS. NUMBER
NINDS & K. W ~

FRARRCE N

. P.POP C TIME
000 P . urr. -

l M. P. 73 PC. TIME
100 . C. EFP.

MEFINENCES. CASKES.
PLANS. SNSPECTIONS

BEMARKS

[

4
PP T I G G W

' Laap>ay River Improvement Co.l- : RS

owNER . CONTRACTOR
e/n -, H, Purrowes, Suot. Nevmarket
RECKIVED INVESTIGATED BY
APPLICATION -

R

* DAM IMPROPERLY CONSTRUCTED IT "Iould 1-7'

. . BE A MENAGK TO THE PUBLIC SAFETY

2,

B DAM SUBJECT TO PROVISIONS OF P. L. CHAP. 218, SECTS 15-207

Yes - - AU

RECIVED CHECKED BY" . -
PTLANS & B * N et -
SEECIFICATIONS = - .
. APPROVED BY COMMISSION COMMISSION CONSTRUCTION INSPECTOR
ISAL CONSTRUCTION APPROVAL CHARGES . PAID
9 DAM SUSIECT TO PERIODIC INSPECTION?
. Yes
DAM INSPECTION RECORD
dave 1NgPECTOR AEPORT CHARGES PAID DATE inapECTOR REPORT ChARaE® PAID -
J6/35] £.C.Wabd 3/1R/35(_38.00 N10/]14
TandifdtanaCaod o9 :
]
g | G B - 5 .
' e
B-6 .
& .
1
¢ . ™ . . . ° e o o o e o ¢ o A
L ) - . - PR [ o L eacTa —mhalacx A P ———— .\.....J.‘-. .,.:,s._
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PUBLIC SERVICE COMMISSION OF NEW HAMPSHIRE—DAM RECORD I-4521
TOWN C TOWN STATE
oltingten 2 ' j% 2
i NO. NOQ. ’ e
Riven Dol biChenoy River &) Poand 2utlet .
STREAM ' ‘
ORAINAGE POND - e
FON 0.0 ShL A, AnEa 977 skrie
DAM [SIPPIE I FOUNDATION s, -
Tvee Lee NS NATURE OF Ledga
MATERIALS OF ¢ 3lit Stonc, Ferth, Coacrete
CONSTRUCTION M
PURPOSE POWER—CONSERVATION~DOMESTIC—RECREATION—TRANSPORTION=PUBLIC UTILITY
O’__OAM
HEIGHTS TOPOPF TOPOF DAMTO .
271 <!
OAM TO BED OF STREAM SPLLWAY CREISTYS
SPILLWAYS LENGTNS sz L LENGTH  mma oy
-
DEPTHS BELOW TOP OF DAM = | oF pam 37¢.6
FLASHBOARDS Mane -
TYPE NEIGHT ABOVECNESY
OPERATING HMEAD ' TOP OF FLASHBOAROS
CRESTTON.T. W. TON.T. W,
WHEELS, NUMBER
»xfwgp! &M P
GENERATORS NUMBER
XiND3 A K W
Ho®PoPC TIME I H.P.7S P C.TIME
100 P C EFP. 100 P. C.CFF.
RIPENENCES. CASES.
PLANS INSPECTIONS.
REMARKS
IR~ Lecpre; Fiver Improverent Co. b VOIS B
lelatidabdn M 24 . [ - s .
CUTITIAN-  Good (Cleer Spillwry) (fev2svod): ipso o
IUACE- Yes. Till be subject to perizdie insnzctionm.
To the Prtlic Service Commission:
on tte (tove &-p is c:tpi
Loe to notificoti-n to o'nec
Tili
Secouel J. Iomd
Lect, 13, 332 Yyd. T™gz.
Copy to Owaer
B-5
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PUBLIC SER E COMMISSION OF NEW HAMPSHIRE—DAM RECC
TOWN e, ~ .- - TOWN
TNTTLIGHAN NO. 2
- mven Pawtuckeway River «t Pond Outlet ‘ j
STRTAM ;
"’ DRAINAGE 20 66 sq'-; lli T ‘PonD; e oo -
AREA U, - . AREA .
' pAM R POUNDATION - .
yvek Crovity ” . - NaTURE OF Ledge

MATERIALS OF
~ CONSTRUCTION

Split Stone, Earth, Concrete

~ B R .
Rt ol

~* PURPOSE

POWIR-CONSERVATION—OOMI.‘l’lc—IKCl!AYION—TRANS'ORTAYION-PU.LIC uriLiTy -

oOF BAM .
- HEISHTS, TOP OF " TOP OF DAM TO
- DAM TO BED OF STREAM - 27 SPILLWAY CRESTS 4.
SPILLWAYS, LENGTHS LENGTH
L ' .
DEPTHS BELOW TOP OF DAM 45 - OF DAM 376'6
- FLASHBOARDS None
TYPE. HEIGHT ABOVE CREST
5 QPERATING MEAD . . L 1 TOP OF PLASHRQARDS R
_CRESTTON.T. W. : IO N T. W
WHEELS. NUMBER ’ -
- RINDS & H. ».
* GENERATORS, NUMBER
KINDS & X.W.
M. P. 90 P. C. TIME H.P. 73 P.C. TIME
100 P. C. EPP. * 100 P. C. LFF. .
" MEFERENCES. CASES, v ) .-
CPLANS. INSPECTIONS, _'_v'. .
- 3 - . e
. : -« P ==
OWNER Le=rrey River Improvement Co. CONTRACTOR -2 NO &
c/a P. H. Burrowes, Supt. Heymarket ~
RECEIVED
- INVESTIGATED BY Y8 T
PPLICATION
¥ DAM IMPROPERLY CONSTRUCTED IT would BE A MENACE TO THE PUBLIC SAFEYY
S DAM SUBJECT TO PROVISIONS OF P L. CHAP. 218, SECTS 13-28?7
RECEIVED CHECK
. CXED BY DATE
PLANS &
SPECIFICATIONS
APPROVID BY COMMISSION COMMISSION CONSTRUCTION INSPECTOR
. ’
. v
FIMAL COMITRUCTION APPROVAL CHARGES
PAID
IS DAM SUBJECT TO PERIODIC INSPECTION?
Yes
DAM INSPECTION RECORD
oarTe InapICTON "REPCAT CHARGES PAIO oare IHarECTON AEPORY Cwuapsry
a/18/2d_ C.D.C cled
o | o 4 ® @ L L L J
. » . . ‘; - -
- - - . d - - .vl ‘-
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3 B NEW HAMPSHIRE WATER CONTROL COMMISSION
L DATA ON DAMS IN NEW HAMPSHIRE ToL 07F i
: “ 30t DoTwET
!a ﬁ LOCATION : - ' : STATE NO. ..154.02. e .
PR TOWR . ceevvernees Nottinghan.... : County ...Stzzfizzid
3 Stream Pantuckaway R. At Pond Outlet -
- Basin-Primary Qcean oo : Secondary ...... La;mpnav R
L Local Name ceasssrrorrens eeeereeemman
Coordinates—Lat. 43%.51.=..3800 : Long ............ 7.1...3.0 o 4.200 ................ ...‘.‘........:‘...:_.
GENERAL DATA oo e e : —— _ e
Drainage area: Controlled..........cee Sq Mji.: Uncontrolled .00 ... Sq. Mi.: Total.:.?.Q.’..(.’..:‘......Sq Mi.
Overall length of dam . 376‘6 ft.: Date of Construction :
Height: Stream bed to highest elev..z.'lk Leweftes Max. Strueture i 250 e £
Cost—Dam "...... et Reservolr Ll e e err s
DESCRIPTION  Cravity split stone carth and concrete -~
Waste Gates.... I, - e e —e
Type vesmeessieseads B e I T Ao terrril s toiesbosrrrieirse B SRS Tt
NUMbEE i mmmmmesine s SIZE coorrcromsoreeoens £6. Righ X — — e ft. wide
Elevation Invert : Total Area ; donrme 8. £
Hoist L. ' . . — —— e e e e me mm e eme -
Waste Gates Conduit T Tt o T
Number : Materials -
Size cvevvionieas esenanne ft.: Length reenenioneft.d ATRR LT - s 5q. ft.
Embankment =~ 7" 7T o ToTmrTmr T T
Type .. y — - :
Height—DMax. £t Min. amamana. ., - i ft
Top—Width evsaenensssninsesnsnen § 1OV Wi, reseeurernen Cft.
Siopes~~Upstream on veee o _DOWNStream on
Length—Zlight of prllway : Left of Spillway 3
Spillway T T o T -
N Materials of Const_:x_'i!é;ioi“'i'f-_'_ oot eree R eerreenans ) —_-
L:: _ Lerfgth—Total 4.5 ZBf(L!DG.E)N?t =-ft
SEENE Height of permanent section—Max, ....00. ... ft.:"Min. ....... ft.
R Flashboards—Type * ... Nane...... ' : Height woovooooroecooe S (3
;, Elevation—Permanent Crest Top of Flashboard .......cocivevimnnnne U
L' e Flood Capacity Q550 8,000 . 46 cfs/sq. mi. o
: . Abu!n':ent.s___;~ __; ; __ ) _;_, e o o ) _
:. Materials:
.. Freeboard: Max. Cenereintssssoanersssesrenssns ft.: Min.
r ‘ Headworks to Power Devel.—(See “Data on Power Development”)
} OWNER ..Lamprey.Rivec. Imprayment.Co...% L.H..Barcoughs. Newmarket NH__ . _
\:, REMARKS Conditlon good Cleer Spillway subject to taspection
I ’
L
i i Tnt_:lu‘l'ation By a3l Date .........., AprAL-24-
P tewmeta
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L
E_
o ® ® o o o ° ° ® ®» ® e e e v
3 -. e o T
T R I R S T T SO T S S S e S N RSN




> MR et e~ g ML SR AL SRR AR A At i M et St et st St

AP Sl O S S A AL AV D et S aChei * e i it i Hard R Tt Ty et

NV HAMPSHIRE WATER CONTROL CCMAISSION

RZPORT ON DAM INSPECTIIORN --

o _Nottingham DAM NO. [ §4.0L sTREAM /’wkaéqmi, R ver
. G VN CfEC.
CNER Lewprey £y Co ADDRESS LorFspe uts, //4/ 7
Ir acecordance withi /1on 20 of Chopter 133, Laws of 1937, the above dam was -
inspected by me on L ooscupenind by R
RQTIS 0N PEZYSICAL CONDITION 3 g
Abutnents Tap . " e

v
2

o

!
1

.
A

Spillway Fdli’-'gd_zﬁml_/ﬂ_/#

Gates ﬂ’padﬁ/g .
Erborte”  Foir - e Baige ot Lokt “

CHANGES SINCE LAST INSPECTION ' Jpme _Comeefe woih arevad oo s (948 -

FUTURZ_IXSPECTIONS ,S/&f N 4
This dom (is) {lews4) a mcnace because é pord greq g’ gcpgg#_g'&.n_,
E‘ : e 13

PMARIS Awéal%_éu[ feleo 184,03 .{/J’/-of’
Zind G bglw B 7.

\
[ Copy to Owner Dato
¢ C. WM‘ o
(] INSPZSICR ‘
;
{Additlonpl Yotes Ovesr)
¢
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TO: "Veravn A. Knowlton
Chiel Engineer

FROM: Do-ald M. Rapoza
Civil Engineer

RN AL s o SR Al G qunt e gy i o B0 b n- sl o

LRM .

MENO

DATE: November 7, 1977

SUBJECT: Leakage at Dollof Dam, Pautuckway Lake

As the result of a memo dated September 23, 1977 regarding lcakage at
tne Dollof Dam at Pautuckaway Lake, 1 inspected the site on October 25, 1977

and found the following:

The lake was 1,96 feet below the permanent concrete crest. Lake

gace approximately 23.20.

The gage should be relocated awvay from

the stoplog section.

Gage does not refiect actural lake elevation

when discharging any appreciable water through the section.

The upstream concrete facing of the structure has several vertical
cracks throughout the length of the structure. The cracks are due

to contraction or shrinkage and show signs of efflouscence approximately
3 feet below the top of wall.

Leakage was observed at three locations along the downstream face of
the granite stone. Facing upstream approximately 50 feet right of the
gate section, a small amount of seepage was observed. This seepage
can ho expecte” aad has no adverse efiect on the structure.

The s2cond location is the stonewvork forming the sluiceway below the
gate section. Severzl leaks were found throughoutr both sides of the
sluicewvay and at the gate section. This flow was coming from either
the cut stones, the cracked concrete, and/or the seal mechanism at

the gate. This area should be monitored periodically with an attempt
ts> seal the leakage by dropping some cinders in the upstream sluiceway.
Should the flow increase substantially from these areas, the pond
should be drained and the necessary repairs wade to the sluiceway.

The third seepage area is located approximately 20 feet left of the
gate section. Water from the gate section was going into the stonework
at the base of the dam at 10 feet from the gate section. Dye was placed
in the wvater at this spot and exited the base of the danm, 20 feet left
of gate section. It could not be determined if the leaked was totally
attributed to the inflow.

Thevre is a definate vertical line on the downstream side of the dan
when the stonework was dislodged. This same iine is located above a seepage

area at the base of the dam.

Recommend that we monitor the leakage on a set schedule and make
necessary repairs if required.

DMR/kn
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, with stems of wood and ratchet connections. These gates are

2L BN

ﬂ evidently of later construction and are backed up by brick work

and two or three braces of wood extending to the solid ledge - Fi?:
below the dam where the ends are bolted down. It would be simple , ‘ Ef‘
m gnd good construction to sprirg & brick erch between the vertical ' I:Z:'-:"

o stone walls to bold the gate frames in place. It is within reason

iijf to think that the brick work and dbraces were placed asthey are

so tbat under certain pressureé due to flood conditions, and
perbeps with a little help, tﬁ; whole construction, brick work,
gates and timbers would be swept out of the way, much increasing
spillway capacity. But whether that inference be correct or not, P
there can be*'no apparent harm 1;1—lenving the structure in its _~.»~v.~
present condition or in replacing the wood bracqs when that
becomes necessary. ' EREEE
At the Drown Dam (No.2) there are stop planks retained o
by tinmber braces more or less decayed. Renewzls should be made L
as time may require;‘ But sll of the Pawtuckaway spillways real ' '1 :1?
and imaginery. taken together, are insufficieniv for a drainage RN
area of twenty (20) square miles. This can be shown conclusive- !— 7f£!
iy by precipitetion records personally witnessed where the annual :;:i

totals are below those of southern New Hampshire. To providé

more smple spillway capacity the Gove Dam (No.3) should be lowered

or reduced in elevation about three feet over & length of two
o = hundred and fifty feet in two sections of one hundred end twenty-
five feet each as showh in Fig. 1 in the last shest hereto at~

..,.
tached. This will afford in addition to the other spiliways a LT

free flow for a great volume of water whenever the necessity

arises. Thut may not be once in & century.

Y VLT 0T

1
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' II At the liendum reservoir there is less need to make changes.

Tke bottom of the present spillway should be brought to a unifornm
lovel end a2ll growth of small trees and obstacles of all descrip-
tions, driftwood, 0ld stumps, etc. should be removed and the entire
RS space kept clerer. One furthor recommendation needs attention et
:Z R sour convenience. The upstream wall at lendum's is of very large
S rough stone, boulders.for the most part, and st two or three plsces
r i these have crecked under the pressure which has been concentrated
st verious points by the removal, through frost action in nearly a
bundred yesrs, of many of the smaller stones used in construction
to level up end give added bearing surface. Lest month many restbra-
tions to early conditions were mede by replaceﬁent without nortar,
but with much work and careful attention to strengthening the wall.
There are however three places where steel tie-rods should be intro-
duced at e depth of about eight feet from the surface to check
further outwaré movement at points where the overhang or bulging
enount to 12 or 14 inches. The tie-rods should be not less than
2% inches it dismeter with upset ends and provided with washers or
céaba 3 or 4 feet in diameter. The location of the rods snd a
section is shovn in Fig. 2 on the last sheet attached to this report,
The rods should be free from rust bedded and packed in finme gravel
concrete in proportions 1, 2, 3. Very little need be used. The
exposed parts should be veinted. Then with genercl supervision and
economic control the reservoirs should continue for a long time to

give good service without causing you nny anxiety or dicquiet,

Yours truly,
H.ED/R. A "
I 7. VR X . ../._/

- -
L.

A Sl i
P

L et A
NEEDAN

"
v

L

v
S

Fr .
.

"
A,

PO A VPR N



- _.: “cole of rm./es
- RAWTe cnarcas AESERVO/IR

- Mo orrctsorrs /YK

/fc’d.:«r-c.-//f'rm O L r i Ly

@ e P cr cric/ aed-of /53D
t.'.; . ARcrocd by YLtk o Lo S
h'-';‘ -)-(0 C'z"/?)//c /o ﬂ‘c" /ﬂt‘é.

F... .Vl

h - -

.-

a -8~

@

b - B"16




—ﬂ/}/ v/l

LAY

cn? ross 1/// 3

P2t ips

ied

V2 Vi

Aadye “[/7%0.

Cross Seclior

DotLior DRr7 (./)/01)
T gbosr XK

Trole 0 Fo Fhe trrch.
(;/o/ca’_/)/a/. /ﬁ/géy .//5/1/75:/9/;2/4

) Ve
/j;" 7’,7"0‘}:,;0@,;/ /C—"' %’ ,7”2 ?% o€//c)?’eo ;m o;/,'/ et

IMoncvfocturirs Co. Ooted (883

.

tLve e
D2 11}7/(.\ '///ll/‘//’r PN Y




N T T sy b aaeas Ak sus ane e avn e arm

2Ze ’ ——

st Aph syolr
| #p# 21

e

Lori# V4

Wi neos.
Lry wo s/

¥ ROy 7y 2 7 e T T S e

A{coy¢~(-/.’ Glov

Cross Jectrorr

o |
preornns Lwrr (N2
Sorrngtoorrr NH ( )
 Ieolc /0 Fo The srrch . )
(;,ate‘-a’ 5)’0!? /1578, eé_y”:( /I/’c‘:é/; o/
SOrrr OGS 17 @ rELOSr éy#e?‘

2 17 e CL., To tho Normor
Manu%’é$/(;r/ﬂj Co. g’o?“ea’ /36.2

- :. —“!' -~

K NI

Y " _.--1

D -..\

h

BN
- p

lad gy

.o
v Y
PSPPSRy

<10~




T e ahona Bt ot Jhngk S S e bt e 2t I A0 i B Mt MMl Y8 S A AR e Bem i Bia SN0 U e DUn e i Sl it Hienl A R A e

' - 28
t r
for?s S -
8% -
V4 .
JU’//ccc eor/f 4 ——JW

/%::ra’ ‘P"l'o) e/

GC’JJ ‘5’¢o7l,'o,?

c:)[
Core  parr (o 3)
Slorgloorrr A .

Ceose /0o The ek ]
G/we:/ Nor /5/8. ély ..c//ﬁ./lxzéé,/}c V4
/;‘0/77 Troerirngs v o rec o

LY N7 Olerer CL Fo Ise Yernr afn’-cr’
lrlornvoctvring Co Oorfeo /889

w




L IC £ s e e e g i 4t B B AT S~ e M ot Wl S A AL S M A <~ N Mk e ML b dhe 0 ee B Jlen e uAn den S e brs dut bt s a o

” . - P

L A B R
. g 8
v’y

[
v
4 .

. w R
o .\\o ’ P
o Vi - R
a s e
a - 1.
= T
- 3. AN o
. “3 SCACATS
)] T
— = e
. - . A" ‘»‘ T ~..
N P e
s £ 5 S
Scale of rmilas. SRR
' - - ‘, <

Forr o f ,
LSTEMOUN? /PESLERYVOIR i . .-
Noler 940 177 2 fTorrsn@7brs MY L
Joavced from o plor moole by -
o1 S olfer drno aoled /839
Teclbced by S /L Kohiiosad 4975, Lo
Foole [ rmile #5 He snch. R

P T
. P
L O S I S W)

Sl 35

'; Y\ e ol

-12- .
) 2 e

.
!
|
!
A. l"“‘ L')

g B-20 - oo
-. B “ \.
l".- " .‘
RS AT -"j
é . ) ° ® ® ) ° ° ® ) ) o ° ) ® ® ®
- . - - - R -
o . ..-’ S - . - T . .‘_ .

N e T, A . T bl . . . . .
- - - - - . M . - . - ~ - . . - o . - - -« - N A - . o .~ . . . -
| WS ST SN | . U SR ST P ST, W R P, %) b " VERTL SN P CSIFRIE RSP V. AT P D




: N

Iry wass
Dry wau

N v
VS N LA TN

‘//J\//‘/‘(l'/”"/él’/’""’”r LA /, PYRPYE BRI DIEIR Y SN A v

Lezge £ Jloo.

Cross \5?0//@/7

/ﬁ‘/rowvf PR
Sesben 8277 ejcff/ﬁj Forr AA

[\ SSecse /0 Fo Fha s
O

we oy (918 by .////x?‘c'%/e/o/
/fo’?? oS //7 <o re,ooff éj/
YL O sy L Fo The o orfe?
ﬁ"”"-’/OCfvf/ﬂy Co. goreo /583

e s - it et A Rl et s e A AR A - e
v n
' >
q .
- - +#4.3 - — o
- /D/Ca . o
L_:-‘:._.vi nsear -
-— /3e ] Lorih ST
q R
[
B ress’




Bt G EE et R coP far g et

CﬁOnsch 7% be meoce of Gere ﬂam (/Vb ‘3)

LengHecinol _ Section Sioie -
e s Hor Ge /7 fo Moo trrct
Yot ROYT Je Woc irrech

£/ 29 30 .
£7 97
L . . ’ — e o -
\ . Cross Jacfron g/fpra/o;oed .;u//h’v)'/ o/ AL .
FCol: &9 /7 fo fhe rnch. )
/ Chongcs fo be rmwcle al /ercvm Deorr, .

gl R
‘ w
| ,\/ a / | Woler foce %ﬁ%{\ |
N | o oo ocction of AT
/]

| | E S5
rPlor.
Scol- 4o '/7 fo fbe rtnich

L/ 10193

T=F e T oo L/ 935

vhen f".\"’l"-:"lﬁ' 8o st A, Sm——d
' RE Gt W

Cross Sec fon. '
Sco/le . Lo f7 #o He rnch

-14-

.
-
K e .. . s KRR .
Tt . - - - - - . - -
- " . e - - -~ e - .
) - -t . - T . . -
. o o
3 - * -n‘ - - Tt At e T e e -.'..
PSR T S s Y PAPRIE VO ST WP S WU Y Py PRRE I DL G- URE R WPy |




T T T T T T ———— ~ BRI SCAL T ATa Jhdh g S i S Ay Sttet A LOrat and Bt Set eg B0 8 et 0 S e e e e o J'T

4

e - 9
N ~
oo Y

. :__'1

APPENDIX D
HYDROLOGY /HYDRAULICS




.,

1L A R W TR 8 - LN

AFPRODUCED AT GOVERNMENT EXPENSE

LW T JCKA &;7 4

N i
- Warter Surfare S/O8/F

AR

~S
{
4
3 o X g
PRS0 S AD " S e
l L_ e -
bl .
A [
_ - i o
| L. — A
) e
4 ,L- -
- o .
.
Dwawn 8Y —_—
CHECKED By
N
/
LA
b
- = . .
R '
BRI ——————— - R Yo N - . . . e
i ; bbbt i oot s i i




R e i N AL S P Sl P o md v e el dal Ml Sl A e - el el R S A S0k S St AP 09 s Sreg Bvas sl iy o

REPRODUCED AT GOVERNMENT EXPENSE

B T k. TR B s 1o LR T T L AR ) A U PR S BRI el .
. . . ] . V- ‘.. -.i ‘ -
.- Ca ) - .’ <
- R R e g oy - g S -J*———.f—*‘-—""ﬂ’-ﬁ“‘“ - e k] ] K
b A———— e : PP ik ?; - -y - e 4 . & ’: _:
oy -t M . e M
/ . LI . - _‘:' ~
e S " . -
4 o~ . : : "
s . b « 3 *ﬂ -
» - . T,
¢ N : #9 i ' <2 i

Sl YT @A - a

ezt
| PR I
L RSP

<

s ang

r

ine/
"

0

Drccparye
Z

Lo

~

-!

P_ AN
BYAK (s R » = - . . T
d . SCLAKRE DN "
MOTT Gt

AR

"

L

Sen @ [vs e
e 4/T fo2 S mes
| Y
- . R . - — e . e e e ] "
g
" 9
-y
'Y
‘.-
N
7
/7 P
- i -
P
- - E c
" LI As Y
LI 2 ..
. N e
ke et St s A A TS PR LI e SO ol




Ll of

LA ha e b R A il St S M S T N TR TR TR TG W T e « e s A A AN SRR S A LA S o M
REPRODICED AT GOVERNMENT EXPENSE

:
5
~
;
;
y
N N r/ ;/hq

oL T —— ) STONTTTN e >
N e A A,
| X P J ) | <~ TREES (DOWNSTREAM) 2. i
: R P y | ]
C ) ¢ 2 Y / ’ ! ') : )u
7 s - PIPE RAILING ) ) 7 ( . 4
—~1T T - /
| ] ( / ™ > / ( / ]
L ,( b ( FOOTBR :
| i L~ CONCRETE WALK A IDGE (/
O Corai o C R
i _l a7 I-BEAM |- & 14}t j
> L - STOPLOG SPILLWAY
\\ _' ol - OVERFLOW SPILLWAY % )
Vi M £1.250 _ _ — ] -
‘. B e ‘- "jTI-;l X

|§l

[}
I
'I
gl
’ ol gt
.
-
I A AN AN N

'y

Y QAP IR o e S Y VOSSR DA

ELEVATION

OO

2 4




- - - Al et e e M S ACEA Bl Bt S A VA A A R e i e e Jh W it PR Y Aah A ORI MM T (il ML N Rl i & AN :- R

4

Py 1o o

P rLeS

d

“om e
PO S SR

PR AR

PSS il . N

W WL W s Y. Wy




. M e e g 2 — o T ———
Lo e aon - S Sedh Sh Bl St b “Rad W R N AN RS A vl A o B e e T S W R N -
e T T Al S [ FES .

TOLOFE  TRM | | B

INDproLoaY | - 6’3‘1 | 78

PAwuckhwp (AXKE

ZP 11 PROBAME MMMV Floop DETECMINAYION CPML

PE ! PREUMINARY GUIDANCE Foe CESTIMATING
MAX\MUM  PROBAGLE DiscHARGES IM PHASE T
TAM  <safFeTy TNVEST\GA'ﬁONS NED - coe )
MARCH  \978

Vsirla r—‘(./fr'% CAUTAL cURVE O DETERMHE ST =
PMFE  PEAK INFOW L

DA
DA

DA
DA-
Q)

+
PR B -

\Q.9Q <quare wiles  CANG)
20, b "  wes
‘6' ot ] i C 'Pub‘lz_ Sevvee Ccmm (EX iy , _ _ “j

<\ " e )
CA—= ZO.G@ sﬂM VYH'CS

pou W

' , o "..:J
PMFE = SS90 CLS/ S wile B J -4
PMF = SA9<h : AR

X 20,6bsq wles Ll
- wile 7 .:{—:N\' -3

PMF= |z,Z00 <{s (Pp) e
B S,

——— .’..:l
R
»'..--‘J
N 3
L ]
TORTTE
SR
JR
¢
- e,

K -

t . * .

B .
MR
-~ s

\ A N
- - ,.i

. ~
) S

e

....................

..........................

....................................

LY B . - - Ve, e e e T e T Te e e T T e e e e
.......

R N S A SO T S S AT S U . . e o al - m -_z.._. PR W, O Sy PR, Y




* I ' -
rd [ /_f,,,f\‘l

|

PROGRAM OF INSPECTION OF
NON - FED. DAMS
PAWTUCKAWAY POND
DOLLOFF DAM
NOTTINGHAM, NEW HAMPSHIRE

ATIONA

] '/2 (o} | 2 3

REGIONAL VICINITY MAP .-’:::.f_‘:
JULY 1978 MAP BASED ON USGS 15 MINUTE QUADRANGLE | . - =
NEPARTMENT OF THE ARMY SHEET SUNCOOK, N.H. 1957 and T
IEW ENGLAND OIVISION, CORPS OF ENGINEERS Mt. PAWTUCKAWAY, N.H. 1957 N o
WALTHAM, MASSACHUSETTS S
RAOIN NITHYN S A TD NC ~ANCORD, NH ‘ :
® ©® ® ° e ° e " e e W O . > e
- - R




afmataa o Ao

[l

.
Aog o

Figure 14 - Looking at the channel downstream
of the overflow spillway.

Figure 15 - Looking at the channel downstream
of the gated outlet from the top
of Dolloff Dam.
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Figure 12 - Looking upstream at the gated out- .
let of Dolloff Dam. Note the seep-
age from the sidewalls within the
portal.

Figure 13 - Looking upstream at Pawtuckaway
Pond from the top of Dolloff Dam
near the southwest abutment.
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Figure 10 - View of northeast sidewall of stoplog
spillway. Note the condition and
seepage along the bottom of the wall.
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Figure 11 - View of seepage and spalling along E
toe of southwest sidewall of the stoplog s -
spillway. :jq;;g
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Figure 8 - Looking downstream at a crack in

the bridge slab spanning the over-
flow spillway, adjacent to the
northeast abutment.

Figure 9 - Looking upstream at the stoplog
spillway at Dolloff Dam.
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Looking u
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Figure 4 - Looking southwest at the downstream
face between gated outlet and south-
west abutment, showing the top two
berms and the vertical wall.

)
. Figure 5 - Looking down at the fill placed in
- the hole, located on the highest
berm along the downstream face, just
). southwest of the gated outlet.
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Figure 2 - View looking at the upstream face
of Dolloff Dam from the southwest

abutment.
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L Figure 3 - Looking southwest at the vertical

i downstream face between the stoplog

spillway and gated outlet.
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